Oxidative transformation of tunichromes - Model studies with 1,2-dehydro-N-acetyldopamine and N-acetylcysteine.
Tunichromes are 1,2-dehydrodopa containing bioactive peptidyl derivatives found in blood cells of several tunicates. They have been implicated in metal sequestering, tunic formation, wound healing and defense reaction. Earlier studies conducted on these compounds indicate their extreme liability, high reactivity and easy oxidative polymerization. Their reactions are also complicated by the presence of multiple dehydrodopyl units. Since they have been invoked in crosslinking and covalent binding, to understand the reactivities of these novel compounds, we have taken a simple model compound that possess the tunichrome reactive group viz., 1,2-dehydro-N-acetyldopamine (Dehydro NADA) and examined its reaction with N-acetylcysteine in presence of oxygen under both enzymatic and nonenzymatic conditions. Ultraviolet and visible spectral studies of reaction mixtures containing dehydro NADA and N-acetylcysteine in different molar ratios indicated the production of side chain and ring adducts of N-acetylcysteine to dehydro NADA. Liquid chromatography and mass spectral studies supported this contention and confirmed the production of several different products. Mass spectral analysis of these products show the potentials of dehydro NADA to form side chain adducts that can lead to polymeric products. This is the first report demonstrating the ability of dehydro dopyl units to form adducts and crosslinks with amino acid side chains.